Localization of the GLUT1 glucose transporter to brefeldin A-sensitive vesicles of differentiated CIT3 mouse mammary epithelial cells.
Glucose is a precursor of lactose, the major carbohydrate and osmotic constituent of human milk, which is synthesized in the Golgi. The GLUT1 glucose transporter is the only glucose transporter isoform expressed in the mammary gland. The hypothesis that lactogenic hormones induce GLUT1 and cause its localization to the Golgi of mammary epithelial cells was tested in CIT(3)mouse mammary epithelial cells. Treatment with prolactin and hydrocortisone caused a 15-fold induction of GLUT1 by Western blotting, but 2-deoxyglucose uptake decreased. Subcellular fractionation and density gradient centrifugation demonstrated enrichment of Golgi fractions with GLUT1. Lactogenic hormones enhanced GLUT1 glycosylation, but did not determine whether GLUT1 was targeted to plasma membrane or to Golgi. Confocal microscopy revealed that lactogenic hormones alter GLUT1 targeting from a plasma membrane pattern to a predominant perinuclear distribution with punctate scattering through the cytoplasm. GLUT1 is targeted to a compartment which is more sensitive to Brefeldin A than the compartments in which GM130 and beta-COP reside. Targeting of GLUT1 to endosomes was specifically excluded. We conclude that prolactin and hydrocortisone induce GLUT1, enhance GLUT1 glycosylation, and cause glycosylation-independent targeting of GLUT1 to Brefeldin A-sensitive vesicles which may represent a subcompartment of cis-Golgi. These results demonstrate a hormonally-regulated targeting mechanism for GLUT1 and are consistent with an important role for GLUT1 in the provision of substrate for lactose synthesis.